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when the image has the natural brightness of the source, is called the normal magnification. If the radius / of the pupil be taken as 2 mm. and the distance d of the image from the
I  '                       eye  as 25 cm. (distance of most distinct vision), then, from ij »                       (85)> the normal magnifications F£ corresponding to different
I1  \                     numerical apertures are
when a = o.$         V»=   62; "    a = 1.0        ^=125;
When the magnification V is equal to 2 Vn the brightness H is a quarter of the natural brightness HQ. 2 Vn may be looked upon as about the limit to which the magnification can be carried without diminishing the clearness of the image. For a = 1.5 this would be, then, a magnification of about 380. For a magnification of 1000 and a = 1.5 the brightness H is •fa of the natural brightness HQ.
For telescopes equation (85) is somewhat modified in practice. Thus if h is the radius of the objective of the telescope, then, by equation (14') on page 28, the radius of its exit-pupil is equal to h : F, in which Fis the angular magnification of the telescope. Hence the ratio of the area of the exit-pupil to that of the pupil of the eye is (cf. p. 87, eq. (83 et seq.)
For a normal magnification JTM the radius of the objective of a telescope must be p-Tn, i.e. it must be 2, 4, 6, 8, etc., mm. if the normal magnification has the value I, 2, 3, 4, etc., and p is taken as 2 mm. Thus, for example, if the normal magnification is 100, the radius of the objective must be 20 cm.
7. The Brightness of Point Sources. — The laws for the brilliancy of the optical images of surfaces do not hold for the images of point sources such as the fixed stars. On account of diffraction at the edges of the pupil, the size of the image upon the retina depends only on the diameter of the pupil, the eye, the latter is not entirely filled with rays, i.e. therce lies in a medium of index n = i. Hence the result: Provided no losses take place by reflection and absorption indium (immersion fluid) of greater index n'. The quantity of light which therefore enters thesical concepts will here be avoided in order not to forsake entirely the domain of geometrical optics.
